CHAPTER 4 (Odd) 


l. V=IR=Q(5SA)6 MN) = 15 V 


vo 6v 


A 
] 1.5 mA 


S. V=IR= (3.6 npA)0.02 MONO) = 0.072 V = 72 mV 


v 120 V 
1 72 
9. R=VY'-1WY - 285710 
1 42 
1 Rr=Y-4%»3W_12k0 
T 20 uA 
13. a. R= += 102.620 b a ES = 3600 s 
: 1H || 
W = Pt = VI: 
= (120 V)(9.5 A)(3600 s) 
= 4.1 x 10% J 


AV 


17. R= 7 > AV = R(AD = Q x 10%)(400 x 107?) = 800 V 


19. p==- nod E 
7 ya POS j 
1 mi 
2. a sr Owm|| 60s! 28058 
ly 1 paí 


W = Pt = (2 W)(28,000 s) = 57.6 k] 
b. kw= 2W3CD _ 16 x 1073 kWh 
1000 


23. P=V=(3VWQA)=6W 
- W_BJ_>. 


25. P=PR=(1x 10?A)%4 2) = 196 yW 


E EN 
27. I=l2 = | 22 =416 =4A 
R 4 2 
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27, 


31. 


33. 


35. 


37. 


39. 


41. 


43. 


45. 
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V = 


P = 


R = 


VPR = y(42 mW).2 k0) = 92.40 = 9.61 V 


P _ 100 W 


Wi=s Le = 0.833 A 
v TOV 
V_ _1P0VY _ 1440602 
T 0333 A 
ES 
P=Elandd1= L = 924x107 Y - 0.133 mA 


E 3V 


Ah rating = (0.133 mA)(300 h) = 66.5 mAh 


] = E a A Ys x 103 = 70.7 mA 


P = El = (120 YW(100 A) = 12 kW 


A 
dr) 
| 


hp 
10,130 < 12,000 W (Yes) 


Pp P 
0 p= 0-2 (1.8 15046 W/Hf) = 1960.29 W 


P. 
EnI= 1 = 120.22 W - 1634 A 
E 120 V 


P, = El = (120 V)Q.4 A) = 288 W 


P. =P, + Proa» Pros = P, — P, = 288 W — 50 W = 238 W 


%= 22 x 100% = W 3 100% = 17.36% 
E "288 W Í Ñ 
p. - Lo - Qhp146 WIP) _ 1657.78 W 
j n 0.9 
P, = El = 1657.78 W 
(110 V) = 1657.78 W 
1] = 1657.78 W _ 15074 
110 V 


P 
p,= 22 - (QAÓO4 WES - 2131.43 w 
Y 0.7 
P, = El = 2131.43 W 
(110 V)/ = 2131.43 W 


7 = 213143 W _ 1038 A 
110 V 


rr = 91*mM = (0.87)(0.75) = 0.6525 = 65.25% 


515 z + 3000 W + 2400 W + 1000 W 
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47. 


49. 


51. 


33. 


e 


S7. 


(Odd) 


97 = 1 *m = 0.72 = 0.9, 
0.72 

= 2.12 08 = 80% 
> 75 


2. Mr =M1"M"% = (0.98)(0.87)(0.21) = 0.1790 = 17.9% 


b. 17 = 71M” = (0.98)1(0.87)1(0.90) = 0.7673 = 76.73% 


17.9% 


y? 
: W=Pi= |— 
) E 


b. Energy doubles, power the same 


vn = PE ==, (000X(KWh) _ (1000X(10 KW) _ ¿67H 
1000 P 1500 W 


a kWh = Pt a (1000(KWh) _ (1000)(300 kWh) _ 50 kW 
1000 t 10 s 


b ]= P_50x 10 W _ 240.38 A 


e.  Pra=P,- P,=P.— yP,= PAI — m) = S0KW(1 — 0.82) = 9 kW 
kWh, = 2 = LCXMOU9 BD. 90 kwh 


1000 1000 


kWh = 
= 24.34 kWh 


24.34 ¿Wh[9c/Wh] = $2.19 


1000 


(860 W)(Q4 h) + (4800 W(1/2 h) + (400 W(1 h) + (1200 W(0.75 h) 
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vV 12v 
= e <= =1 .67 

2 I > 37 0 66.67 mA 
v  12v 

A J=ls = 214.29 A 
¡Mono ic 
v 62v 

6 e Le. dm 
R —T15X0 da 

8 I1= Y - 10 VY - 16 ma 
R T3K0 

10. R=VY=19Y - 157.89 9 
1 0.76 


n I=2- | cs 


P = PR = (5 A? 10 N = 250 W 


_48C[1 m6] _ 
24. 1 ES 0.8 A 
P = El = (6 V)J0.8 A) = 4.8 W 


20: PR > 
R 


Pp 0.5 W 
28. 1 — = —_ 2 1] 
ET 2.36 mA 


R 
30. P=El= (9 VI(45 mA) = 405 mW 


2 -3 yy? 
y _0 ER VÍ 27 0 W 


nm. v=?-.40W-_1yv 
TI 3TBA 
Re. 242300 
T 3TA 
3. ]= = = Sd = y5 x 10? = 70.71 mA 


V=yPR = (100 W)Q0 k0) = 1.414 kV 
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36. 


38. 


42. 


46. 


48. 


SO. 


¿ P = El = (9 VJ(0.433 A) = 4.095 W b. R= >= _—_—_—_— =19, 
a (9 ) 95 703171782 
c: W = Pt = (4.095 W)(21,600 s) = 88.45 kJ 

en Ly] Os | 216008 
lr l mr 
7146 W 
p (0.5 pp) | == 
_ *yo e hp _.373 _ 
y = 2 x 100% = x 100% = — X 100% = 82.89% 
P; 450 W 450 
P 
n= 2 x100%= 4 W__x 100% = 24 x 100% = 84.77% 
P, (4 AJQ20 V) 880 
P P 
p,=E1= L2=]= 22 = L: P004 WES _ 14.03 A 
7 nE (0.87) 220 V) 
P 
p, = 22 = 15 AB04 WIBD) _ 12 433.33 w 
n 0.9 
q= Pi. 1243333 W _esa 
E 220 V 
nr = (mm) = (0.8)(0.8) = 0.64 
W 
97 = + => W, = 9W, = (0.64)(60J) = 38.4 J 
i 
P 2 
TS 7 = MM m1*29, = 2n 
i 
P P 
A O CA pena = 0.4 
2P; 2P; 2(400 W) 
YM = 291 == 2(0.4) = 0.8 
. 7, = 40%, y, = 80% 
60 miú | | 60,5 13 
) 1 watt -houf | 2 || || | = 3600 
Ñ Ss dl 1H | E 4 E == d 
1000 Wi | | 3600 J 6 
1 TILA] = 3.6 X 10 
| | 
b. For large energy applications the numbers would be enormous if joules were employed. 


For low levels of energy consumption the use of joules can be appropriate. 
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S2. 


N 
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S6. 


S8. 
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41 
3 


E Var [5 months] = 260 h 


kWh = 


(230 W)(60 h) 


= 59.80 kWh 
1000 


= (0 WED - 0.09 kwn 
wn = 222 = 0.09 


a. 


kWh = 
_ 440 Wh + 400 Wh + 90 Wh + 562.5 Wh 


(0.09 EWBE)(9c/JAWH) = 0.810 


pwh =P >, (KWH)(1000) _ (11.11)(1000) _ 4444 h 
1000 P 250 


_ (kWH)(1000) _ (11.11)(1000) 
P 4800 


= 2.32 h 


1000 


= 1.4925 kWh 
1000 


1.4925 Wh[9c/KWH] = 13.430 


(110 W(4 h) + (1200 W)(1/3 h) + (60 WM(1.5 h) + (150 MG 3/4 h) 


CHAPTER 4 


